Mutation rate and the emergence of drug resistance in Mycobacterium tuberculosis.
The emergence and spread of multidrug-resistant strains of Mycobacterium tuberculosis remains a major concern of tuberculosis control programmes worldwide, as treatment depends on low-efficacy, toxic compounds that often lead to poor outcomes. M. tuberculosis develops drug resistance exclusively through chromosomal mutations, in particular single-nucleotide polymorphisms. Moreover, in laboratory assays the organism exhibits a spontaneous mutation rate that is at the lower end of the bacterial spectrum. Despite this, whole-genome sequencing technology has identified unexpected genetic diversity among clinical M. tuberculosis populations. This suggests that the mycobacterial mutation rate may be modulated within the host and, in turn, implies a potential role for constitutive and/or transient mutator strains in adaptive evolution. It also raises the possibility that environmental factors might act as key mutagens during M. tuberculosis infection. Here we consider the elements that might influence the mycobacterial mutation rate in vivo and evaluate the potential roles of constitutive and transient mutator states in the generation of drug resistance mutations. In addition, we identify key research questions that will influence future efforts to develop novel therapeutic strategies for a disease that continues to impose a significant global health burden.